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Background: Blunt abdominal aortic injury (BAAI) is a rare injury with less than 200 cases in the current reported
world literature, mostly in case report format. We sought to describe the experience of a high-volume trauma center
and to provide a contemporary review of the literature to better understand the natural history and management of
this injury.
Methods: This was a retrospective review of patients with BAAI between 1996 and 2010. Data collected included
demographics, mechanism of injury, associated injuries, type of intervention, subsequent imaging, and follow-up. BAAI
was classified by the presence of external aortic contour abnormality noted as an intimal tear, large intimal flap,
pseudoaneurysm, or free rupture. Abdominal aorta zones of injury were classified by possible surgical approaches as zone
I (diaphragmatic hiatus to superior mesenteric artery [SMA]), zone II (includes SMA and renal arteries), and zone III
(from the inferior aspect of the renal arteries to the aortic bifurcation).
Results:We identified 28 individuals (68% male) with BAAI (median age, 28.5; range, 6-61 years). The median injury
severity score was 45 (range, 16-75), and 39% were hypotensive at presentation. BAAI presented as intimal tear
(21%), large intimal flap (39%), pseudoaneurysm (11%), and free rupture (29%). Zone III was the most common
location of injury. Management depended on the location and type of injury: nonoperative (32%), open aortic repair
(36%), endovascular repair (21%), and multimodality (10%). Overall mortality was 32%. Most deaths occurred
during the initial operative exploration. The mortality rate of free aortic rupture was 100%. Intimal tears resolved
or remained stable. Median follow-up was 15.5 months (range, 8 days-7.5 years). Vascular complications due to
repair included a thrombosed access femoral artery during an endovascular repair and death of a patient who
underwent a hybrid repair.
Conclusions: This is the largest BAAI series described in the English literature at one institution. BAAIs range from
intimal tears to free rupture, with outcomes and management correlating with type and location of injury. Nonoperative
management with blood pressure control using -blockers coupled with antiplatelet therapy and close follow-up is
successful in individuals with intimal tears with minimal thrombus formation because they remain stable or resolve on
follow-up. Free rupture remains a devastating injury, with 100% mortality. For all other categories of aortic injury,
successful repair correlates with a favorable prognosis. ( J Vasc Surg 2012;55:1277-86.)
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pBlunt abdominal aortic injury (BAAI) is rare and
accounts for only 5% of blunt aortic injuries. This is
partly due to the protected position of the abdominal
aorta and a high associated mortality. Patients who sus-
tain BAAI rarely reach the hospital alive,1 and those who
do, have a reported 24% in-hospital mortality.2 BAAI is
often seen in high-speed motor vehicle collisions and is
associated with major blunt intra-abdominal injury and
thoracolumbar fractures. Simultaneous abdominal inju-
ries and lumbar spine fractures were initially described in
1962 as “seat belt syndrome.” A decade later, Dajee3
described the “seat belt aorta” as the injury to the aorta
by a seat belt during a collision.
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doi:10.1016/j.jvs.2011.10.132The mechanism of injury to the aorta relates to the
iomechanical direct and indirect forces incurred on the
bdominal aorta, which is tethered between the spinal
olumn and the peritoneum and abdominal viscera. These
orces disrupt the intima and, depending on the magnitude
f force, can lead to aortic transection. The most commonly
njured sites are at the level of the inferior mesenteric artery
IMA) (33%), renal arteries (24%), and between the IMA
nd aortic bifurcation (19%).4
Most of the literature about BAAI is limited to case
eports and small cases series, with three literature reviews
ver 3 decades and less than 200 cases in the current
eported world literature reflecting the rarity of this en-
ity.2,4,5 We sought to describe the experience of a high-
olume trauma center during the past 15 years and to
rovide a contemporary review of the literature to better
nderstand the natural history and management options of
his injury.
ETHODS
The Institutional Review Board at the University of
ashington approved this retrospective study. The medical
ecords of all patients with blunt injury to the aorta who
resented to Harborview Medical Center from 1996 to
010 were reviewed. Of those, patients with the Interna-
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(injury aorta, abdominal), which are injuries to the aorta
from the diaphragmatic hiatus to the aortic bifurcation,
were selected for this review. Specific data collected in-
cluded age, sex, mechanism of injury, initial clinical presen-
tation, injury severity score (ISS), presence of a seat belt
sign, other associated injuries, diagnostic methods, man-
agement, procedural complications, death, subsequent ra-
diographic imaging, and follow-up.
Aortic injuries were classified based on presence of
external aortic contour abnormality on computed tomog-
raphy (CT) and presence of free rupture during laparot-
omy. This classification was initially proposed by Azizzadeh
et al6 for blunt aortic injury and subsequently modified by
Starnes et al.7 This is defined as an alteration in the sym-
metric, round shape of the aorta as follows:
● Intimal tear/minimal aortic injury: absence of aortic
external contour abnormality and intimal defect
and/or thrombus of 10 mm in length or width
● Large intimal flap (LIF): absence of aortic external
contour abnormality and intimal defect and/or
thrombus of 10 mm in length or width
● Pseudoaneurysm: external aortic contour abnormality
and contained rupture
● Rupture: external aortic contour abnormality with free
contrast extravasation or hemoperitoneum found upon
laparotomy
Abdominal aorta zones of injury were classified accord-
ing to possible surgical approaches as follows:
● Zone I injuries occur from diaphragmatic hiatus to the
superior mesenteric artery (SMA)
● Zone II injuries include the SMA and the renal arteries
● Zone III injuries are from the inferior aspect of the
renal arteries to the aortic bifurcation.
PubMed was searched for all case reports of BAAI
during the same year of this study period (1996-2010). Key
words included “abdominal aorta” and “blunt trauma,”
“blunt injury,” “traumatic transection,” as well as “seat
belt” and “chance fracture.” Reports of patients with ab-
dominal aortic aneurysm rupture after blunt trauma were
excluded. Data, including age, sex, mechanism of injury,
initial clinical presentation, and presence of a seat belt sign,
along with other associated injuries, diagnostic methods,
management, procedural complications, death, and subse-
quent radiographic imaging were abstracted. Not all of the
studies commented specifically on each of the associated
injuries, assessments, or outcomes.
Data were analyzed using Excel 2007 software (Mi-
crosoft, Redmond, Wash). Continuous data are presented
as medians and ranges.
RESULTS
Demographics and presentation. Of 37,922 blunt
trauma admissions during the study period, 220 were diag-
nosed with blunt aortic injury (BAI), of which 28 patients
(68% male) had BAAI, giving an incidence of 0.07% of all ilunt trauma admissions. The median age was 28.5 years
range, 6-61 years), and the median ISS was 45 (range,
6-75). Most injuries were caused by motor vehicle
rashes, which accounted for 57% of the cases. Table I
ummarizes the demographics, mechanism of injury, and
njury type.
Most patients had multiple traumatic injuries (93%).
bdominal wall ecchymosis was documented in 10
35.7%). Seat belt sign was documented in 50% due to
otor vehicle crashes; the remainder were unrestrained or
ndocumented. Cardiovascular compromise with an initial
lood pressure of 90 mm Hg was documented in 11
atients (39.3%). Table II details the clinical presentation,
ssociated injuries, and location of the abdominal aortic
njury by type of injury.
Intimal tears. Intimal tear was seen in six patients
21.4%), one in zone I, and five in zone III. Intimal tears
ere managed with blood pressure control using -block-
rs, with a goal systolic blood pressure of120 mm Hg and
eart rate 60 beats/min if tolerated, coupled with anti-
latelet therapy (81 mg aspirin) if not contraindicated due
o concomitant injury. Serial imaging was conducted 48
o 72 hours (1 10 days). In five individuals, the intimal
ears resolved or were smaller. The size of intimal tear in
ne patient was stable; however, that patient was trans-
erred to another hospital, and no follow-up imaging was
vailable for review. Median hospital length of stay was 6
ays (range, 2-28 days).
Large intimal flap. There were 11 patients with LIF
39.3%). Three were managed with blood pressure control
sing -blockers and antiplatelet therapy. Repeat CT im-
ging in 48 to 72 hours showed resolution of one injury
nd no change in two individuals. Both patients were trans-
erred to hospitals outside our system, and no follow-up
able I. Demographics, mechanism of injury, and injury
ype
ariable
No. (%) or
Median (range)
(N  28)
ale 19 (68)
ge, years 28.5 (6-61)
echanism of injury
Motor vehicle crash 16 (57)
Motor cycle crash 3 (11)
Car vs pedestrian 3 (11)
Car vs bicycle 1 (3.6)
Fall 2 (7)
Crush injury 2 (7)
All terrain vehicle crash 1 (3.6)
ype of aortic injury
Intimal tear 6 (21.4)
Large intimal flap 11 (39.3)
Pseudoaneurysm 3 (10.7)
Rupture 8 (28.6)
ypes of rupture
Aortic wall tear 3 (10.7)
Branch vessel avulsion 5 (17.9)maging was available for review.
d
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Volume 55, Number 5 Shalhub et al 1279Three patients, all with zone III injuries, were managed
with an open repair: one with an aortotomy and tacking
down of the intimal flap, one with a Dacron interposition
Fig 1. A, Computed tomography angiography (CTA)
aorta that begins below the origin of the inferior mesente
bifurcation. B, Aortogram demonstrates the filling defec
the endovascular stent placed to cover the injured area.
Table II. Clinical presentation, associated injuries, and loc
Variable
All
(N  28)
No. (%)
Hypotensive on admission (90 mm Hg) 11 (39)
Cardiac arrest en route, ED, or OR 9 (32)
Aorta cross-clamped 5 (18)
Preoperative imaging 22 (75)
Traumatic brain injury 6 (21)
Rib fractures 6 (21)
Pneumothorax/hemothorax 7 (25)
Abdominal wall ecchymosis 10 (36)
Abdominal wall degloving 2 (7)
Solid organ injury 8 (29)
Mesenteric hematoma/laceration 10 (36)
Hemoperitoneum 11 (39)
Small bowel injury 11 (39)
Colon injury
Spine fracture 14 (50)
Pelvic fracture 9 (32)
Inferior vena cava injury 6 (21)
Zone I: Superior to SMA 5 (18)
Zone II: SMA to renal artery 3 (11)
Zone III: Infrarenal 20 (71)
Death 9 (32)
ED, Emergency department; LIF, large intimal flap; OR, operating room; Pgraft, and one with an endarterectomy. In the latter patient, eissection was found from the level of the IMA into the iliac
rtery and presented with acute limb ischemia. After the year
000, four LIFs, all zone III injuries, were treated with
onstrates traumatic injury of the infrarenal abdominal
tery (IMA) with reappearance of the flap near the aortic
ed by the aortic injury. C, Follow-up imaging shows of
of aortic injury shown by type of injury
ntimal tear
(n  6)
LIF
(n  11)
PSA
(n  3)
Rupture
(n  8)
No. (%) No. (%) No. (%) No. (%)
1 (17) 2 (18) 1 (33) 8 (100)
0 1 (9.1) 0 8 (100)
0 0 0 5 (63)
6 (100) 11 (82) 3 (67) 2 (26)
2 (33) 0 1 (33) 3 (38)
2 (33) 1 (9) 2 (67) 0
3 1 (9) 1 (33) 2 (25)
1 (17) 6 (55) 1 (33) 2 (25)
0 1 (9) 0 1 (13)
2 (33) 2 (18) 1 (33) 3 (38)
0 6 (55) 1 (33) 3 (38)
1 (17) 3 (27) 0 7 (88)
0 6 (55) 1 (33) 4 (50)
11 (39)
2 (33.3) 5 (46) 0 5 (63)
0 4 (36) 1 (33) 4 (50)
0 0 0 6 (75)
1 (17) 1 (9) 1 (33) 2 (25)
0 0 0 3 (38)
5 (83) 10 (91) 2 (67) 3 (38)
0 1 (9) 0 8 (100)
seudoaneurysm; SMA, superior mesenteric artery.dem
ric ar
t causation
Indovascular placement of a stent graft (Fig 1): two AneuRx
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May 20121280 Shalhub et al(Medtronic, Minneapolis, Minn) and two Gore Excluders
(W. L. Gore and Assoc, Flagstaff, Ariz).8 Median length of
stay in this group was 12 days (range, 5-22 days). Median
follow-up was 159 days (range, 8 days-5.5 years).
One case was complicated by a large intraluminal
thrombus at the level of the celiac artery (zone I). The
initial choice for management was nonoperative with
-blocker therapy and systemic administration of hepa-
rin. On the 48-hour follow-up CT angiogram (CTA),
the thrombus had propagated, occluding the celiac ar-
tery origin and extending into the SMA (Fig 2). This was
managed with a hybrid approach, with debranching of
the celiac artery and SMA and endovascular stent graft
placement. The repair was complicated by death second-
ary to small bowel infarction caused by thrombosis of the
SMA bypass.
Pseudoaneurysm. Pseudoaneurysms were seen in
only three patients (11%), and all were treated opera-
tively. In the case of a supraceliac pseudoaneurysm (zone
I), the patient underwent an interposition graft through
a left posterolateral thoracotomy with abdominal exten-
sion. The other two occurred between the renal arteries
and inferior mesenteric artery (zone II) and were re-
paired with AneuRx and Gore Excluder stent grafts. The
latter was diagnosed incidentally by a CT scan completed
for an unrelated reason 2 weeks after admission, al-
though it was not detected on the admission CT scan
(Fig 3). Follow-up ranged from 2 months to 8 years.
Ruptures. Eight patients with aortic rupture pre-
sented during the study period, accounting for 29% of all
BAAIs (88% male), with a median age of 25 years (range,
6-57 years). Three ruptures were due to aortic wall tear
and five due to branch vessel avulsion with hemorrhage
from the resulting aortotomy. The branch vessels avulsed
were as follows: celiac artery (n  1), SMA (n  1), IMA
and lumbar arteries (n 1), right renal artery and lumbar
Fig 2. A, Bulky noncalcified clot is seen in the anterior wall of
the upper abdominal aorta crossing the celiac trunk. B, A three-
dimensional reconstruction shows the filling defect.arteries (n  1), and right iliac artery (n  1). cAll patients with aortic rupture presented with hemo-
ynamic compromise: six had cardiac arrest in the emer-
ency department and two in the operating room. Three
nderwent an emergency department thoracotomy. An
mergency laparotomy was performed in six patients; three
ith primary repair of the aorta, one with an interposition
raft, and in one patient, the aorta was cross-clamped but
he patient died before the aorta could be repaired. The
ortic rupture in one patient was due to renal artery avul-
ion and was diagnosed during pelvic arteriography. An
ntra-aortic occlusion balloon (IAOB) was placed to facili-
ate transportation to the operating room for primary repair
Fig 4). In one patient, open exposure of an avulsed celiac
rtery proved challenging despite bilateral thoracotomies
nd midline laparotomy and was thus managed by place-
ent of a Gore extension stent graft and coil embolization
f the transected celiac artery trunk.
Six patients (75%) presented with an associated inferior
ena cava injury requiring primary repair. Mortality was
00% in this group, with four deaths (75%) of the deaths
ccurring within hours of presentation due to hemorrhagic
hock. The remaining two patients (25%) died within 4
ays of admission of traumatic brain injury (TBI).
BAAI zones of injury. The most common location
or BAAI was in zone III (ie, inferior to the renal arteries),
ound in 20 patients (71.4%). Within zone III, 60% of the
njuries were between the renal arteries and IMA and 40%
ere distal to the IMA to aortic bifurcation. Zone I injuries
ie, diaphragmatic hiatus to SMA) occurred in five patients
17.9%), and zone II injuries (SMA to renal arteries) oc-
urred in three (10.7%). Management of blunt aortic injury
y type and by location is summarized in Table III. Zone I
nd III injuries have been amenable to endovascular repair,
s detailed in Table IV. Mortality was 100% in zone II
njuries, 60% in zone I injuries (60%), and 15% in zone III
njuries.
Literature review. Since 1996, 79 cases of BAAI have
een reported.1,8-53 Similar to this study population, the
njury was found predominantly in males (n  55 [70%]),
ith a median age of 30 years (range, 1-89 years). Motor
ehicle crashes accounted for 61.1% of the injuries, and
ther reported causes of BAAI were crush injury to the
bdomen (20.5%), MCC (6.9%), falls (6.9%), one all-
errain vehicle crash, one bike crash, and one car vs bike
rash. Zone III injuries accounted for 92% of reported
AAIs, with three case reports of zone I injuries and three
ase reports of zone II injury.
Management depended on the initial presentation and
ype of aortic injury. In the cases of intimal tears, 57.1% of the
eported cases were managed nonoperatively with resolution
r decrease in size of the intimal flaps over time, whereas 100%
f the ruptures were managed by open repair. Endovascular
overed stent placement was used in 50% of the reported
ases of LIFs and 19% of the pseudoaneurysms. The aggregate
ortality when combining the case reports and series infor-
ation was 11%, with hemorrhagic shock being the mostommon cause.
JOURNAL OF VASCULAR SURGERY
Volume 55, Number 5 Shalhub et al 1281Fig 3. A, Image shows traumatic pseudoaneurysm (arrow) of the aorta presenting 2 weeks after the initial injury.
B, Aortogram demonstrates the pseudoaneurysm. C, Follow-up imaging after stent graft placement (arrow).Fig 4. A, An aortogram demonstrates active extravasation at the level of the celiac axis. B, A 32-mm Coda balloon
(Cook, Bloomington, Ind) has been inserted at the level of the celiac axis.
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This is the largest series of BAAIs from a single
institution reported to date. The incidence of BAAI was
0.07% of all blunt trauma admissions and was associated
with a 32% mortality rate. Depending on the magnitude
of the traumatic forces, BAAI presents as a spectrum of
disease ranging from a minimal aortic injury to rupture of
the aorta, which can be due to aortic wall disruption or
branch vessel avulsion. In the case of the stable patient,
which was 61% of this population, CT scan was the initial
diagnostic modality of imaging and none of these had
evidence of free rupture. This allows a time window to
assess the multiple comorbidities and associated injuries
to determine the best therapy.
Clinical management is dictated by the type of injury.
We and others have shown that intimal tears (10 mm)
heal with nonoperative management.9,13 Thus, our
Table III. Management of blunt aortic injury by type and
Variable No.
Nonoperative
No. (%)
Patients 28 9 (32)
By type
Intimal tear 6 6 (100)
LIF 11 3 (27)
PSA 3 0
Rupture 8 0
By location
Zone I 5 1 (20)
Zone II 3 0
Zone III 20 8 (40)
LIF, Large intimal flap; OR, operating room; PSA, pseudoaneurysm.
aThere were three combined cases in this series: (1) Patient with hemodynam
avulsion was made via an aortography. An intra-aortic occlusion balloon was p
exposure of an avulsed celiac artery was challenging despite bilateral thoraco
(W. L. Gore and Assoc, Flagstaff, Ariz) and coil embolization of the trans
debranching of the celiac and superior mesenteric arteries.
Table IV. Endovascular management of patients with blu
Zone Injury type
Repair on
hospital day Dev
III PSA 0 AneuRx cuff
III LIF 0 AneuRx cuff
III LIF 1 AneuRx cuff
III LIF 1 Gore excluder
I Celiac artery avulsion 0 Bilateral thoracoto
laparotomy, ste
trunk embolizat
III LIF 0 Gore Excluder
III PSA 25 Gore cuffs
I Rupture 0 IAOB, primary ao
I LIF 4 Hybrid with debra
and celiac, Zeni
CFA, Common femoral artery; IAOB, intra-aortic occlusion balloon; LIF
mesenteric artery; TBI, traumatic brain injury.treatment guidelines include blood pressure control us- sng -blockers, if tolerated, and antiplatelet therapy with
spirin (81 mg daily), with an interval follow-up CTA
30 days. LIFs (10 mm) are managed selectively,
epending on whether the injury is complicated by
hrombosis or acute arterial insufficiency5,21,29,32 or is
ncomplicated. Uncomplicated LIF can be managed
onoperatively with repeat imaging 7 days to assess
rogression. Evidence for progression should be man-
ged, when possible, with endovascular repair. LIF com-
licated by thrombosis can be corrected by thrombec-
omy with suture repair of the intimal flap or by
ndovascular placement of a stent graft.
Pseudoaneurysms usually require excision with pri-
ary end-to-end anastomosis or interposition graft but
an also be managed by stent graft placement, particu-
arly in zone III and in the setting of gross contamina-
ion. Repair with endovascular stenting has been used
ocation
Open
No. (%)
Endovascular
No. (%)
Combineda
No. (%)
10 (36) 6 (21) 3 (11)
0 0 0
3 (27) 4 (36) 1 (9)
1 (33) 2 (67) 0
6 (75) 0 2 (25)
1 (20) 0 3 (60)
3 (100) 0 0
6 (30) 6 (30) 0
promise assessed to be due to pelvic trauma and the diagnosis of renal artery
to facilitate transportation to the OR for primary repair. (2) Patient in whom
and laparotomy. This was managed by placement of a Gore extension stent
celiac artery trunk. (3) A patient who underwent true hybrid repair with
dominal aortic injury
Complications
LOS
(days) Follow-up
Persistent PSA filling,
required another
AneuRx cuff
33 93 mos
None 12 61 mos
Thrombosis of access CFA 9 37 mos
None 8 6 days
exploratory
d celiac
Died of hemorrhagic shock 0 None
None 22 2 days
None 31 2 days
pair Died of TBI 0 None
g SMA
vice
SMA thrombosis, death 6 None
intimal flap; LOS, length of stay; PSA, pseudoaneurysm; SMA, superiorby l
ic com
laced
tomynt ab
ice
my;
nt, an
ion
rta re
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th deuccessfully in this series as well as in other re-
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Volume 55, Number 5 Shalhub et al 1283ports.23,24,29,33,35,44,54 Open alternatives include liga-
tion of the injured aorta with extra-anatomic bypass,
such as axillofemoral bypass.
The timing of repair depends on the patient’s associ-
ated injuries. Clearly, aortic ruptures warrant immediate
attention. In our series, aortic rupture was associated
with death within the first few hours of arrival due to
hemorrhagic shock (75%). Those who survived the op-
eration died 4 days of associated injuries. These pa-
tients were all hemodynamically unstable, and 75% had
cardiac arrest in the emergency department.
A high index of suspicion in these patients is required if
one is to recognize these cases as free rupture of the aorta.
Seat belt sign or abdominal wall ecchymosis was docu-
mented in only 25% of these patients and pelvic fracture in
only 50%. Expeditious control of the proximal aorta is a key
maneuver for success in these patients. Proximal aortic
control has traditionally been obtained through an antero-
lateral thoracotomy and aortic cross-clamping above the
diaphragm, although outcomes historically have been
poor,55 as also demonstrated in the current series.
Use of a transfemoral IAOB at the level of the dia-
phragm may be helpful in these patients to provide rapid
proximal control before inducing anesthesia or entering the
abdomen. Placement of an IAOB can be especially benefi-
cial in zone I injuries. It is a challenge to predict which of
the severely injured, hemodynamically unstable blunt
Fig 5. This proposed algorithm incorporates workup an
setting of blunt abdominal trauma and potential role for
control. CT, Computed tomography; CTA, computed t
LIF, large intimal flap.trauma patients have the rare injury of BAAI. An algorithm incorporating the use of IAOB, such as detailed in Fig 5,
ay offer rapid proximal aortic control not unlike ruptured
bdominal aortic aneurysm cases.56 Further studies will be
arranted to establish if this approach would improve
urvival.
Location along the abdominal aorta also determines
anagement; hence, the aorta has been divided anatomi-
ally in terms of ease of exposure and repair in the context
f a wider spectrum of treatment modalities that include
ndovascular options:
● Zone I injuries require extensive open exposure but are
also amenable to the endovascular approach in the
acute setting.
● Zone II lesions are not amenable to endovascular
placement of a covered stent without fenestration for
the SMA and renal arteries. This is potentially an
option in a stable patient, although this has not been
our experience thus far.
● Zone III lesions are easily amenable to an open or an
endovascular approach, although in cases of concomitant
visceral injury with peritoneal spillage, the endovascular
approach offers an attractive alternative.29
Timing of the repair in the stable patient can be
atment for blunt abdominal aortic injury (BAAI) in the
tra-aortic occlusion balloon (IAOB) to obtain proximal
raphy angiography; DPL, diagnostic peritoneal lavage;d tre
an in
omogndividualized by the type of aortic injury. Patients with
11
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
JOURNAL OF VASCULAR SURGERY
May 20121284 Shalhub et alintimal tears (10 mm) should be managed with blood
pressure control using -blockers, with a goal systolic
blood pressure of 120 mm Hg and heart rate 60
beats/min, if tolerated, coupled with antiplatelet ther-
apy (81 mg aspirin) if not contraindicated by concomi-
tant injury, and interval follow up CTA 30 days. For
those with LIF (10 mm), selective management is
appropriate, with repeat imaging 7 days to assess for
progression. Evidence of injury progression, enlarging
intraluminal thrombus, pulse, or neurologic deficits
should be managed in an expeditious manner. Patients
with pseudoaneurysms should be considered for
semielective (1 week) repair if there is a high likelihood
of survival from other associated injuries.
The long-term durability of aortic endografts for
trauma has not been well described, but data are accumu-
lating rapidly in the case of endovascular stenting for blunt
thoracic aortic injury. Stent migration is a concern when
the initial problem is acute trauma and not aneurysmal
disease, but it would seem that the risk of progressive
aneurysm neck dilatation or graft migration should be very
low. Clearly, long-term follow-up will be required in these
patients. Our policy for patients treated with endovascular
stent placement is to monitor them with CT imaging at 1
month, 6 months, 1 year, and every other year thereafter.
CONCLUSIONS
BAAI remains a rare injury with potential devastating
consequences. The endovascular approach is an attractive
option for patients with nonruptured BAAI zone I or III
injuries who have sustained polytrauma, are at high risk of
bleeding, or have peritoneal spillage. Ruptures are lethal,
regardless of the location in the aorta, with zone II injuries
posing a particularly challenging problem. Newer adjuncts
for obtaining proximal aortic control (IAOB) or the move
to a hybrid suite is on the horizon in the management of
this population and may improve survival. Future studies
with this focus are warranted.
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Shalhub et al have described the treatment of blunt abdominal
aortic injuries at one of the major trauma centers in the country.
Fortunately, this is an exceedingly rare injury with which few
surgeons will ever develop significant personal experience. From a
trauma population of 37,000 admissions, the authors identified
only 28 cases over 15 years. Not surprisingly, free rupture of the
abdominal aorta was uniformly fatal, despite heroic and inventive
treatments. On the other end of the spectrum, the authors con-
clude that intervention is unnecessary for many minor aortic inju-
ries that heal spontaneously.
I suspect that the authors’ strategy is representative of
current treatment at other major trauma centers and reflects the
adaptation of endovascular options in these complex cases. A
further important finding is that open surgical skill remains
essential, even in this endovascular era. The median number of
abdominal vascular injuries reported by vascular trainees apply-
ing for board certification is in the single digits, which is
notable.1 It is critical that the open surgical management of
complex vascular injury remains a core component of vascularThere are many unanswered questions regarding the ideal
anagement of this condition. The authors have adapted a
lassification system originally described by Azizzadeh et al2 in
he management of thoracic aortic injuries. Although the defi-
itions of free rupture and pseudoaneurysm are relatively un-
mbiguous, the differentiation of grade I “intimal tears” and
rade II “large intimal flaps” remains somewhat confusing and
rbitrary. Large intimal flaps are defined as intimal defects
nd/or thrombus 10 mm in length or width. In my institu-
ion, this differentiation is subjective and poorly reproducible.
ne man’s minimal aortic injury is another man’s large intimal
ap. The precise characterization of the size of the associated
hrombus may be difficult or impossible.
Further, treatment appears to be driven more by the hemody-
amic effect of the injury rather than the anatomic grade. Clearly,
njuries that restrict blood flow or are associated with thromboem-
olism, regardless of anatomic grade, warrant intervention. As the
uthors have noted, even some large intimal flaps may heal spon-
aneously without consequence.With the exception of free rupture, the timing of intervention
emains uncertain. As in the treatment of injuries of the thoracic
